Increasing feed efficiency in swine is important for increasing sustainable food production and profitability for producers; therefore, this is often selected for at breeding. Residual feed intake (RFI) can be used for the genetic selection of pigs for feed efficiency. In our selection project, low-RFI pigs consume less feed for equal weight gain compared to their less efficient, high-RFI counterparts. However, little is known about how feed efficiency influences the pig's behavioral reactivity toward fear-eliciting stimuli. In this study, behavioral reactivity of pigs divergently selected for RFI was evaluated using human approach-(HAT) and novel object tests (NOT). Forty low-RFI (more feed efficient) and 40 high-RFI (less feed efficient) castrated male pigs (barrows; 46.5 ± 8.6 kg) from 8th generation Yorkshire RFI selection lines were randomly selected and evaluated once using HAT and once using NOT over a four week period utilizing a crossover experimental design. Each pig was individually tested within a 4.9 × 2.4 m test arena for 10 min; behavior was evaluated using live and video observations. The test arena floor was divided into four zones; zone 1 being oral, nasal, and/or facial contact with the human (HAT) or orange traffic cone (NOT) and zone 4 being furthest from the human or cone and included the point where the pig entered the arena. During both HAT and NOT, low-RFI pigs crossed fewer zones (P < 0.0001), had fewer head movements (P ≤ 0.02), defecated less frequently (P ≤ 0.03), displayed a shorter duration of freezing (P = 0.05), and froze less frequently (HAT: low-RFI = 4.9 ± 0.65 vs. high-RFI = 7.5 ± 0.96; NOT: low-RFI = 4.7 ± 0.66 vs. high-RFI = 7.2 ± 0.96; P < 0.0001) compared to high-RFI pigs. During HAT, low-RFI pigs also attempted to escape less frequently (low-RFI = 0.4 ± 0.14 vs. high-RFI = 1.1 ± 0.30; P = 0.001) compared to high-RFI pigs. In contrast, compared to the high-RFI pigs, low-RFI pigs took 48 s longer during HAT and 52 s longer during NOT to approach zone 1 (P ≤ 0.04). These results indicate that low-RFI pigs had decreased behavioral reactivity during HAT and NOT compared to high-RFI pigs. This may suggest that reducing a pig's behavioral reactivity is an important component of improving feed efficiency; however, it may have implications for animal handling and facility design.
Increasing feed efficiency in swine is important for increasing sustainable food 23 production and profitability for producers; therefore, this is often selected for at breeding.
24
Residual feed intake (RFI) can be used for the genetic selection of pigs for feed 25 efficiency. In our selection project, low-RFI pigs consume less feed for equal weight gain 26 compared to their less efficient, high-RFI counterparts. However, little is known about 27 how feed efficiency influences the pig's behavioral reactivity towards fear-eliciting stimuli.
28
In this study, behavioral reactivity of pigs divergently selected for RFI was evaluated and 52 sec longer during NOT to approach zone 1 (P ≤ 0.04). were tested in the same order for both tests and at the same time of day, and the 143 individual pig was the experimental unit.
144
The HAT and NOT were conducted in a rectangular arena separate from the high black corrugated plastic observation hide was positioned outside the arena.
150
Concentric curves were drawn on the slatted concrete floor using permanent marker one 151 day before the start of testing to divide the arena into four zones in order to measure the 152 location of the pig in proximity to the novel stimulus. Zone 1 was defined as oral, nasal,
153
and/or facial contact with the human or the cone during HAT and NOT, respectively. For 154 consistency with the other zones, pigs that touched the human or the cone will be 155 referred to as entering zone 1. Zone 2 was the area nearest to the novel stimulus and 156 zone 4 was the area where the pig entered the test arena, furthest from the novel measure a consistent distance from the novel stimulus (Fig. 1) Tempe, AZ, USA) at 10 frames/s.
173
One handler removed the pig to be tested from its home pen using a sort board. pig was returned to its home pen by the handler using the same methods as previously Low-RFI pigs took 48 s longer to enter zone 1 compared to the high-RFI pigs (P entrances (P = 0.16) or duration of time spent within zone 1 (P = 0.93; Table 2 ). Duration Low-RFI pigs took 52 s longer to first enter zone 1 compared to the high-RFI pigs
256
(P = 0.02). No differences were observed between lines for total number of zone 1 257 entrances (P = 0.13) or duration of time spent within zone 1 (P = 0.93; Table 3 ). Duration approach zone 1 will be discussed.
284
One explanation is that the high-RFI pigs were more fearful of social isolation 285 than the human or cone. Social isolation can be distressing for pigs (Gonyou, 2001 ) and low-RFI pigs within the commercial home pen environment.
322
Improving swine feed efficiency is important for producer profitability, 323 sustainability, and resource allocation. Therefore, improving feed efficiency has become 324 a goal of genetic improvement and management practices in livestock species.
325
However, when selectively breeding pigs for feed efficiency, it is important to take the Furthermore, these results may suggest that reducing an animal's stress response is an 339 important component of conserving energy for growth and improving feed efficiency. Figure 1 . Arena where pigs were tested using human approach-(HAT) and novel object 504 tests (NOT). 
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